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PROBLEM TO BE SOLVED: To provide an ink jet recording head in 
which crosstalk is reduced between adjacent pressure chambers 
and expected ink ejection can be attained stably. 
SOLUTION: Parallelogrammic pressure chambers 111 are arranged 
in a plurality of rows. Pressure chambers in adjacent rows are 
shifted from each other such that a part delimited by two 
perpendiculars (f) and two long ridges (a) extending from an obtuse 
angle (e) between a long ridge (a) and a short inclining ridge (b) to 
the opposite long ridge (a) does not face the major part of pressure 
chamber in other adjacent row in the direction perpendicular to the 
ridge (a). When a voltage is applied to a discrete electrode 210 
provided in a piezoelectric actuator unit in correspondence with 
the pressure chamber 1 1 1 and the actuator unit is deformed with 
respect to one pressure chamber, the actuator unit deforms 
significantly with respect to the major part of the pressure 
chamber but its effect on the adjacent pressure chamber can be 
suppressed because the major part of the adjacent pressure 
chamber is not present in the direction perpendicular to the ridge 
(a) of the major part. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Contiguity arrangement of two or more pressure rooms which connected the end to the regurgitation 
nozzle and connected the other end to the ink source of supply, respectively is carried out mutually. It is the ink 
jet recording head which has arranged the actuator unit which has two or more pressure-producing parts 
corresponding to each of that pressure room ranging over said two or more pressure rooms. While approaching 
in parallel with mutual and arranging the pressure room and ridgeline of the others which demarcate a part for 
the principal part mostly and adjoin between the ridgelines of the parallel pair which counters said each pressure 
room The ink jet recording head characterized by to have been able to shift a part for the principal part of each 
pressure room mutually, and having arranged it in the direction parallel to said ridgeline. 
[Claim 2] In the ink jet recording head of claim 1 said two or more pressure rooms those with two or more 
trains, and each pressure room The parallelogram is made mostly, it consists of the 1st ridgeline of a pair 
parallel to the direction of a train, and the 2nd ridgeline of the pair which crossed to it ~ The part which 
counters in the direction right-angled to mutual among the 1st ridgeline of said pair of said pressure room A part 
for the said division of said pressure room of other trains, The ink jet recording head characterized by making 
smaller than spacing between the 1st [ of the pair of said pressure room ] ridgeline width of face which counters 
in said 1st ridgeline and a right-angled direction. 

[Claim 3] In the ink jet recording head of claim 1 said two or more pressure rooms those with two or more 
trains, and each pressure room The parallelogram is made mostly, it consists of the 1st ridgeline of a pair 
parallel to the direction of a train, and the 2nd ridgeline of the pair which crossed to it - The ink jet recording 
head characterized by to have been able to shift the part which counters in the direction right-angled to mutual 
among the 1st ridgeline of said pair of said pressure room so that it might not counter in a part for the said 
division and said 1st ridgeline of said pressure room of other trains, and a right-angled direction, and having 
arranged. 

[Claim 4] In the ink jet recording head of claim 1 said two or more pressure rooms those with two or more 
trains, and each pressure room The parallelogram is made mostly, it consists of the 1st ridgeline of a pair 
parallel to the direction of a train, and the 2nd ridgeline of the pair which crossed to it - The ink jet recording 
head characterized by making the part which counters in the right-angled direction counter mutually among the 
1st ridgeline of said pair of said pressure room with the part between the 2nd [ of said pressure room where 
other trains adjoin in the lst ridgeline and a right-angled direction / said ] ridgeline. 

[Claim 5] It is the ink jet recording head which is the parallelogram in which said each pressure room has an 

acute-angle part in one ink jet recording head of claims 2-4, and is characterized by having the free passage hole 

which connects with said ink source of supply the free passage hole connected with said regurgitation nozzle at 

one acute-angle part of the parallelogram at the acute-angle part of another side, respectively. 

[Claim 6] It is the ink jet recording head characterized by the pressure-producing part of said actuator unit doing 

the analog to said each pressure room mostly in one ink jet recording head of claims 1-5. 

[Claim 7] It is the ink jet recording head characterized by consisting of an electrode with which said actuator 

unit impresses an electrical potential difference to piezoelectric material and its piezoelectric material in one ink 

jet recording head of claims 1-6, and the projection configuration of the electrode to said piezoelectric material 

forming said pressure-producing part at least. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet recording head which records on a record medium 

by breathing out ink. 

[0002] 

[Description of the Prior Art] The ink jet recording head which carried out contiguity arrangement of two or 
more pressure rooms which have a regurgitation nozzle mutually, and carried out the laminating of the actuator 
unit which has arranged two or more piezoelectric devices corresponding to each of that pressure room on the 
diaphragm of one sheet ranging over two or more pressure rooms is known as conventionally indicated by 
JP,62-111758,A. Moreover, contiguity arrangement of two or more pressure rooms which have a regurgitation 
nozzle is carried out mutually, and the ink jet recording head which has arranged the electrostrictive actuator of 
a laminating mold which has an electrode corresponding to each of that pressure room ranging over two or more 
pressure rooms is also known as indicated by JP,3-1 14654, A. 
[0003] 

[Problem(s) to be Solved by the Invention] Although the part of the actuator corresponding to a pressure room 
deforms into concave or a convex, gives a pressure to ink and carries out the regurgitation of the ink from a 
nozzle by impressing an electrical potential difference to a piezoelectric device in the above-mentioned ink jet 
recording head Since each rectangular pressure room is arranged in parallel with mutual and the actuator is 
located ranging over those pressure rooms, As shown in drawing 6 , it is not avoided that the part of the actuator 
corresponding to the next pressure room deforms into an opposite direction in connection with deformation of 
the actuator 20 to one pressure room 1 1 by using the upper limit of the septum 12 between pressure rooms as 
the supporting point. For this reason, when pressure fluctuation [ **** / un-] arises in the next ink of the 
pressure interior of a room and the regurgitation of the ink is carried out to it from this pressure room after this, 
pressure fluctuation is overlapped and the so-called cross talk [ say / that the expected ink regurgitation is not 
obtained ] arises. 

[0004] Forming a pressure room in a rhombus, arranging alternately, and arranging many pressure rooms to 
high density is indicated by JP,2-4429,B and JP,7-67803,B. Although deformation of an actuator stops being 
able to influence mutually easily and two pressure rooms adjoined and located in a line in the angle of a 
rhombus can reduce the above-mentioned cross talk if it does in this way Since two pressure rooms alternately 
shifted and located in the direction of slant are making the ridgeline counter in parallel, like the conventional 
example indicated previously, deformation of the actuator to one pressure room will also affect an adjoining 
pressure room, and will generate a cross talk. 

[0005] This invention reduces such a cross talk and aims at offering the ink jet recording head obtained by 

being stabilized in the expected ink regurgitation. 

[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the ink jet recording head 
of invention concerning claim 1 Contiguity arrangement of two or more pressure rooms which connected the 
end to the regurgitation nozzle and connected the other end to the ink source of supply, respectively is carried 
out mutually. It is the ink jet recording head which has arranged the actuator unit which has two or more 
pressure-producing parts corresponding to each of that pressure room ranging over said two or more pressure 
rooms. While approaching in parallel with mutual and arranging the pressure room and ridgeline of the others 
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which demarcate a part for the principal part mostly and adjoin between the ridgelines of the parallel pair which 
counters said each pressure room, in the direction parallel to said ridgeline, a part for the principal part of each 
pressure room can be shifted mutually, and is arranged. 

[0007] By this configuration, if one of the pressure-producing parts is driven, the part of the actuator unit 
corresponding to a pressure room will deform, a pressure will be given to ink, and the regurgitation of the ink 
will be carried out from a nozzle. While approaching in parallel with mutual and arranging the pressure room 
and ridgeline of the others which demarcate a part for the principal part mostly and adjoin between the 
ridgelines of the parallel pair which counters a pressure room By being able to shift a part for the principal part 
of each pressure room mutually, and arranging it in the direction parallel to said ridgeline Though the actuator 
unit is straddling two or more pressure rooms, deformation of the actuator unit to one pressure room lessens 
influencing other pressure rooms which adjoin through a septum, and generating of a cross talk is suppressed. 
[0008] The ink jet recording head of claim 2 is set in the above-mentioned configuration. Said two or more 
pressure rooms those with two or more trains, and each pressure room The parallelogram is made mostly, it 
consists of the 1st ridgeline of a pair parallel to the direction of a train, and the 2nd ridgeline of the pair which 
crossed to it — The part which counters in the direction right-angled to mutual makes width of face which 
counters in a part for the said division and said 1st ridgeline of said pressure room of other trains, and a right- 
angled direction smaller than spacing between the 1st [ of the pair of said pressure room ] ridgeline among the 
1st ridgeline of said pair of said pressure room. By doing in this way, while arranging a pressure room in two or 
more trains at high density, a cross talk is stopped. 

[0009] Moreover, the ink jet recording head of claim 3 In the ink jet recording head of above-mentioned claim 1 
said two or more pressure rooms those with two or more trains, and each pressure room The parallelogram is 
made mostly, it consists of the 1st ridgeline of a pair parallel to the direction of a train, and the 2nd ridgeline of 
the pair which crossed to it - Among the 1st ridgeline of said pair of said pressure room, the part which 
counters in the direction right-angled to mutual can be shifted so that it may not counter in a part for the said 
division and said 1st ridgeline of said pressure room of other trains, and a right-angled direction, and it arranges. 
By doing in this way, while arranging a pressure room in two or more trains at high density, a cross talk is 
stopped much more effectively. 

[0010] Furthermore, the ink jet recording head of claim 4 In the ink jet recording head of above-mentioned 
claim 1 said two or more pressure rooms those with two or more trains, and each pressure room The 
parallelogram is made mostly, it consists of the 1st ridgeline of a pair parallel to the direction of a train, and the 
2nd ridgeline of the pair which crossed to it — The part which counters in the right-angled direction is made to 
counter mutually among the 1st ridgeline of said pair of said pressure room with the part between the 2nd [ of 
said pressure room where other trains adjoin in the 1st ridgeline and a right-angled direction / said ] ridgeline. 
By doing in this way, while arranging a pressure room to high density at two or more trains, even if an actuator 
deforms greatly in a part for the principal part of a pressure room, effect on an adjoining pressure room is 
lessened and a cross talk is stopped much more effectively. 

[0011] Moreover, in one ink jet recording head of claims 2-4, said each pressure room is a parallelogram which 
has an acute-angle part, and the ink jet recording head of claim 5 is equipped with the free passage hole which 
connects with said ink source of supply the free passage hole connected with said regurgitation nozzle at one 
acute-angle part of the parallelogram at the acute-angle part of another side, respectively. That is, by making ink 
breathe out among the diagonal lines of a parallelogram using propagation of the pressure wave in a long 
direction, allowances are given to the starting time amount of an actuator, and the specified quantity reservation 
of the deformation of an actuator is carried out. 

[0012] Moreover, in one ink jet recording head of claims 1-5, the pressure-producing part of said actuator unit is 
considering as an analog mostly with said each pressure room, and the ink jet recording head of claim 6 gives a 
pressure efficiently to a pressure room. 

[0013] Moreover, in one ink jet recording head of claims 1-6, the ink jet recording head of claim 7 consists of 
an electrode with which said actuator unit impresses an electrical potential difference to piezoelectric material 
and its piezoelectric material, and at least, the projection configuration of the electrode to said piezoelectric 
material is forming said pressure-producing part, fluctuates the volume of a pressure room according to 
deformation of piezoelectric material, and it gives a pressure. 
[0014] 
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[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of the ink jet recording head of this 
invention is explained according to a drawing. 

[0015] An ink jet recording head is the structure which carried out the laminating of the actuator unit 200 of a 
piezo-electric type, and was pasted up on the cavity unit 100 equipped with ink passage as shown in drawing 1 . 
Like what was indicated by JP,62-1 11758,A, the cavity unit 100 is the structure which pasted up and carried out 
the laminating of two or more plates 110, 120, 130, and 140 mutually, it equips the upper plate 110 with two or 
more pressure rooms 1 1 1 of a parallelogram mostly so that it may mention later, and it equips the plate 140 of 
the lowest layer with two or more regurgitation nozzles 141. The end of each pressure room 111 was connected 
to the regurgitation nozzle 141 through the free passage holes 121 and 131 drilled in plates 120 and 130, and the 
other end is connected to the manifold passage 132 drilled in the plate 130 through the free passage hole 122 
drilled in the plate 120. It extended in the direction which intersects perpendicularly with the space of drawing 
I , and connected with two or more pressure rooms 111 arranged in this direction through the free passage hole 
122, respectively, and the manifold passage 132 has connected the end to ink sources of supply, such as an ink 
tank. Moreover, the manifold passage 132 has been independent for every train of the pressure room 111, and 
supplies the ink of a respectively different color to the pressure room of each train from an ink source of supply. 
In addition, one manifold passage 132 can connect with two or more trains of the pressure room 111, and can 
also supply the same ink as two or more of the trains. 

[0016] The actuator unit 200 like what was indicated by JP,3-114654,A among two or more electrostrictive 
ceramics sheets 201 of a laminated structure Each pressure room 1 1 1, the corresponding individual electrode 
210, and the common electrode 220 that covers two or more whole individual electrodes 210 are inserted by 
turns. It is the structure which made the part which performs polarization processing to the ceramic sheet 
inserted into the individual electrode 210 and the common electrode 220, and is pinched by those electrodes, 
i.e., the electrostrictive ceramics sheet part of the projection configuration of the individual electrode 210, the 
pressure-producing part. By impressing an electrical potential difference between two or more individual 
electrodes 210 of the direction of a laminating, and the common electrode 220, a pressure-producing part is 
elongated or contracted to the pressure room 11 1. It elongates, as an electrical potential difference is impressed 
by the ordinary state and a broken line shows all pressure-producing parts to the pressure room 111 preferably, 
and electrical-potential-difference impression of the pressure-producing part which is going to do the 
regurgitation of the ink is stopped, a pressure-producing part is returned evenly, the volume of the pressure 
room 111 is expanded, and ink is introduced into a pressure room from the manifold passage 132. By 
impressing an electrical potential difference again from the condition, and giving a pressure to the ink of the 
pressure room concerned, the regurgitation of the ink can be carried out from the regurgitation nozzle 141. Or a 
pressure can also be given to ink by making the pressure-producing part flat by the ordinary state, shrinking a 
pressure-producing part by impression of an electrical potential difference, stopping electrical-potential- 
difference impression, and returning a pressure-producing part evenly. Moreover, a pressure-producing part can 
be expanded by electrical-potential-difference impression from a flat condition, and a pressure can also be given 
to ink. 

[0017] The actuator unit 200 is not inserted into an electrode, namely, equips the pressure room 111 and the 
opposite side with the layer of the ceramic sheet 202 which does not constitute a pressure-producing part, and, 
up, suppresses deformation of a pressure-producing part to them, and he is trying to make them deflect it to a 
pressure room side. 

[0018] In the gestalt of this operation, each pressure room 111 is carrying out the parallelogram mostly in the 
plan type, as shown in drawing 2 and drawing 3 . That is, each pressure room 111 arranged nothing, and other 
pressure room and each ridgeline in on about 1 straight line for the configuration surrounded in the ridgeline a 
where an parallel pair is long, and the ridgeline b of the short parallel pair which inclined to it, and has made 
and arranged two or more trains and a line. With the gestalt of this operation, each pressure room 1 1 1 of the 
train of a lengthwise direction has connected with the common manifold passage 132 in drawing. Between each 
pressure room, it has separated by the septum 1 12. 

[0019] It has the free passage hole 122 which connects to the acute-angle section d of another side the free 
passage hole 121 which while makes in the long ridgeline a and the short ridgeline b, and is connected to the 
regurgitation nozzle 141 at the acute-angle section c in the manifold passage 132, respectively. That is, the 
regurgitation of ink is performed among the diagonal lines of a parallelogram using pressure propagation of a 
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long direction. 

[0020] Having performed it above is based on the following reason. If the pressure room 1 1 1 is made to reduce 
when the ink of the pressure interior of a room is made to produce pressure wave fluctuation and this pressure 
rises by expanding the pressure room 111 before carrying out the regurgitation of the ink as mentioned above, it 
is superimposed on the pressure impressed to ink, and the regurgitation of the ink can be carried out efficiently. 
Before starting on a predetermined electrical potential difference, time amount will be taken, and if the above- 
mentioned distance is not much short, it will stop being able to shorten the regurgitation period of ink, if 
distance between the two above-mentioned free passage holes 121,122 is shortened since the regurgitation 
period of ink is decided with the period of pressure wave fluctuation of ink, but doing at a period until the 
pressure of ink rises, since a piezoelectric device is a capacitor electrically. For this reason, it is necessary to 
carry out the specified quantity reservation of the above-mentioned distance. Moreover, while carrying out the 
specified quantity reservation of the die length of a pressure room, and the width of face for the amount of 
displacement of the piezoelectric device as an actuator at a specified quantity **** sake, in order to arrange two 
or more pressure rooms to high density, the both ends of the longitudinal direction of a pressure room are 
narrowed in the shape of a taper. 

[0021] The individual electrode 210 is made into an analog somewhat smaller than the projection configuration 
of the pressure room 111, therefore the pressure-producing part of an actuator also makes it the same 
configuration. Although the individual electrodes 210 do not necessarily need to be a pressure room and an 
analog, in order to make the pressure interior of a room produce efficient large pressure fluctuation, it is 
desirable that it is an above somewhat small analog. 

[0022] although the lead wire which supplies power to the individual electrode 210 is not illustrated ~ between 
the electrodes according to each (namely, location corresponding to a septum 1 12) — ** — it forms by screen- 
stencil etc. with the individual electrode 210 on the ceramic sheet 202 so that the edge of the actuator unit 200 
may be arrived at later on. or the through hole which penetrates the ceramic sheet 202 between the electrodes 
according to each -- ** - it draws on the top face of the actuator unit 200 later on. 

[0023] (Moreover, a part for the principal part of the pressure room 111, i.e., the part to which the ridgelines a 
and a of a long pair counter mutually in the direction of a right angle, (if it puts in another way further)) The 
rectangle part surrounded by two perpendiculars f taken down from each obtuse angle e which Ridgelines a and 
b make to the long ridgeline a which counters it, respectively, and two long ridgelines a The taper part pinched 
by the ridgelines a and b of the merits and demerits of two pressure rooms of the train which adjoins without 
countering in a part for this principal part, and Ridgeline a and the direction of a right angle of a pressure room 
of a train of adjoining others, and the septum 112 between the short ridgelines b and b of a pressure room are 
countered. That is, the principal part parts of an adjoining pressure room can be mutually shifted in the direction 
parallel to the long ridgeline a, they are arranged, and the amount of [ of the pressure room of an adjacent train ] 
principal part does not counter in the direction which intersects perpendicularly with a septum 12. 
[0024] it comes out that an actuator unit deforms greatly to the pressure room 1 1 1 in a part for the above- 
mentioned principal part (rectangle part surrounded by Ridgelines a and a and Perpendiculars f and f), there is, 
and if the amount of [ of an adjoining pressure room smell lever ] principal part has stood in a line in the 
extended direction of Perpendiculars f and f, as explained in drawing 6 , deformation of the actuator unit to one 
pressure room will reach the next pressure room. However, even if an actuator unit deforms greatly to a part for 
the principal part of a pressure room by constituting as mentioned above, in the taper part of the pressure room 
which the actuator unit of the part between the short ridgelines b and b of the pressure room of the adjoining 
train which counters a part for the variant part is being fixed to the septum 12, and counters it, the effect of the 
pressure room on next is very small at that as for which the deformation becomes empty and which is twisted. 
Therefore, a cross talk is lessened, from two or more pressure rooms, it is stabilized and the expected ink 
regurgitation can be performed, respectively. 

[0025] Although drawing 4 shows the gestalt of other operations and was making the train from the gestalt of 
the aforementioned operation in the extended direction of the long ridgeline a of a pressure room, it is making 
the train from the gestalt of this operation in the extended direction of the short ridgeline b. thus, since the 
amount of [ of a pressure room ] principal part has not stood in a line in the extended direction of the above- 
mentioned perpendiculars f and f even if it carries out, a cross talk can be lessened like the gestalt of the 
aforementioned operation. 
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[0026] Although the gestalt of other operations is shown further and the amount of [ of the above-mentioned 
pressure room ] principal part counters in a part for the principal part, and a part of other trains of a pressure 
room, drawing 5 Width of face g (part between the perpendiculars k and k mutually taken down from the obtuse 
angle e of other trains to the 1st ridgeline a) which counters in the 1st ridgeline and a right-angled direction is 
made smaller than the spacing h between the 1st [ of the pair of a pressure room ] ridgeline. If it does in this 
way, a center comes to counter mostly with the septum 112 between the short ridgelines b and b of the pressure 
room of other trains for the principal part of a pressure room, it is rare for deformation of the actuator unit in the 
pressure room of one train to influence to the pressure room of the train of another side, and it can lessen a cross 
talk. 

[0027] In addition, it not only carries out the laminating of two or more electrostrictive ceramics sheets like the 
gestalt of both the above-mentioned implementation, but in the upper wall of the diaphragm and pressure room 
covering two or more pressure rooms, an actuator unit is what stuck the piezoelectric device which became 
independent for every pressure room, and other pressure generating components, and it can constitute it. 
[0028] 

[Effect of the Invention] As mentioned above the ink jet recording head of this invention other adjoining 
pressure rooms - how, while approaching in parallel with mutual and arranging the ridgeline of Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. By having made it not adjoin and suit towards being able to 
shift a part for the principal part of each pressure room mutually in the direction parallel to the ridgeline, and the 
amount of [ of arrangement, i.e., two pressure rooms, ] principal part intersecting perpendicularly with a septum 
mostly Though the actuator unit is straddling two or more pressure rooms Influencing other pressure rooms 
where deformation of the actuator unit to one pressure room adjoins through a septum decreases, generating of a 
cross talk is suppressed, from two or more pressure rooms, it is stabilized and the expected ink regurgitation can 
be performed, respectively. 

[0029] By moreover, the thing for which one acute-angle part of the pressure room of a parallelogram is 
equipped with the free passage hole which connects the free passage hole linked to a regurgitation nozzle with 
an ink source of supply at the acute-angle part of another side, respectively Ink can be made to breathe out 
among the diagonal lines of a parallelogram using propagation of the pressure wave in a long direction. The die 
length of the pressure room which gave allowances to the starting time amount of an actuator as a result can be 
secured, and the specified quantity reservation of the deformation of an actuator can be carried out, and the 
good ink regurgitation can be performed. 
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[Drawing 2] 
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[Drawing 51 
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